ABSTRACT
Receptor-regulated adenylyl cyclase in mammalian systems is among the best-studied of the cell surface signaling pathways that utilize 6-proteins as transducers.
In Type 2 adenylyl cyclase cDNA was cloned from rat brain (6) and the type 4 eDNA from rat testes (7). A partial type 2 eDNA sequence has also been obtained from human brain, and the human gene has been localized to ehromosomal band 5plS (8). In addition, a eDNA from mouse S49 lymphoma cells that encodes a portion of an adenylyl cyclase related to the type 2 enzyme has been identified and named the type 7 enzyme (9). Type 3 adenylyl cyclase was cloned from rat olfactory tissue and is thought to mediate parts of olfactory sensory transduction (10). Type 5 adenylyl cyclase cDNAs have been cloned from dog heart (11) and rat liver and kidney (12). Type 6 eDNAs have been cloned from dog heart (13), rat heart, rat liver and kidney (12), mouse S49 lymphoma cell (14) , and mouse/hamster hybrid NCB-20 cells (15 least (-55% inhibition).
As Recent studies in our laboratory have shown that chick hepatocytes contain the types 5 and 6 adenylyl cyclases (14) . We have also cloned the mouse homolog of the type 6 enzyme from S49 cells (14 (Table 3) . However, because the effective 'Receptors that activate G, should be able to stimulate all cloned mammalian adenylyl cyclases. Also, receptors that activate G, can through a inhibit some (or all) adenylyl cydases. These pathways are not included in the table. The purpose here is to show how receptors that do not directly signal through G, can nevertheless modulate specific subtypes of adenylyl cyclase to signal through the CAMP pathway. 'Stimulation and inhibition refer to adenylyl cyclase activity. Includes receptors that stimulate phospholipase C and cause 1P3-stimulated Cat' release from intracellular stores.
subunits directly inhibit CaM stimulation of the type 1 enzyme, hence G, activation is not a prerequisite. However, iIy subunits can also inhibit the GTP-liganded a, stimulation by two mechanisms, direct inhibition of the enzyme and through sequestration of the a, subunit.
concentration range in which $-y subunits affect the activity of adenylyl cyclases is in the 5-50 nM range, only receptors that activate the abundant G-proteins will be able to utilize this pathway.
As has been known for some time now, G1 and G0 are both very abundant in the brain, and receptors that activate these G Consequently, the extent of activation of adenylyl cyclase would be regulated by the ratio of the association constant of GTP-liganded a, to adenylyl cyclase, and by the keat of the GTPase.
If one assumes that for both a, and aq,ii, the diphosphate-liganded a subunit has higher affinity for fl'y than the triphosphate-liganded form [as has been shown for G0 (43)], then excess free fl'y subunits can readily affect the pool of free a, subunits while barely affecting the free aq/aii pool. This would result in the observed specific inhibition of the receptor stimulation of CAMP production through fly release from G1. 
